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A B S T R A C T   
Background: A period of hospitalisation can have negative consequences on physical function and autonomy for 
older adults, including functional decline, dependency and reduced quality of life. Older adults favour activity 
that focuses on social connectedness, fun and achievable skills. 
Objective: The primary aim of this early-stage development mixed methods study was to determine the feasibility 
and acceptability of a randomised crossover trial design and two arts-based interventions tailored for older adults 
recently discharged from hospital. 
Materials and methods: Community-dwelling adults, aged 65 years and older, who reported reduced mobility and 
less than six weeks post discharge from hospital were invited to participate in the study. Two sites were rand-
omised to either a four-week dance or music therapy intervention, followed by a four-week washout and sub-
sequently to the alternate intervention. Participants and stakeholders were interviewed to share their views and 
perspectives of the study design and interventions developed. 
Results: The arts-based interventions were acceptable and safe for participants. Randomisation was completed per 
protocol and no implementation issues were identified. The outcome measures used were acceptable and feasible 
for this group of patients and did not lead to fatigue or excessive assessment time. Participants were positive 
about their experience of the programme. 
Conclusions: This early development study provides a precursor and several imperative learning points to guide 
and inform future research in the area. Difficulties in recruitment and attrition were in part due to the barriers 
encountered when recruiting an incident cohort of vulnerable individuals post hospitalisation.   
1. Introduction 
A period of hospitalisation can have negative consequences on 
physical function, autonomy and health-related quality of life for older 
adults.1–3 This is due to several factors including the effect of their recent 
illness, surgical intervention, prolonged bed rest and associated muscle 
atrophy.3,4 Difficulties with activities of daily living following discharge 
from hospital are associated with increased mortality and functional 
disability a year later.5 Research identified approximately one-third of 
older patients admitted to a medical ward were either unable to 
continue living independently, readmitted to hospital or died within six 
months following discharge.6 Notably, the risk of falling quadruples for 
the first two weeks following discharge from hospital,7 with many older 
adults re-admitted due to their injuries.8 Deconditioning following 
hospitalisation can lead to a deterioration in functional mobility 
resulting in reduced community engagement,9 which may in part 
explain why many older adults report feelings of loneliness and social 
isolation following discharge from hospital. In Ireland, the cost of falls is 
significant and was projected to amount to one billion euros in 2020.10 
Thus, the individual, societal and economic costs of deconditioning 
following hospitalisation and subsequent falls are immense. 
The optimal intervention to counteract the physical effects of 
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hospitalisation among older adults has not yet been established.9 Exer-
cise can have a positive effect post hospitalisation by improving func-
tional ability11 and quality of life.12 Randomised controlled trials 13,14 
identified that home based individually tailored exercise interventions 
significantly enhance quality of life and functional mobility and reduce 
hospital readmissions and emergency general practitioner visits. Un-
fortunately, participation in exercise is often poor and hindered by 
factors including no previous history of exercise, pain, poor motivation, 
low self-efficacy and a fear of falling.15 An increased awareness of the 
health benefits afforded by exercise has been identified as unlikely to 
encourage older adults’ participation.16 Instead, older adults prefer 
physical activity that focuses on social connectedness, fun and achiev-
able skills with appropriate benefits.16 In comparison to exercising 
alone, group exercises, that promote social support and cohesion, may 
afford greater adherence in older adults.17 
In recent years, the importance of the arts such as dance and music in 
healthcare has become increasingly recognised. However, further 
research is warranted to examine the mechanisms by which art- 
orientated health programmes achieve their impact.18 Research 
among older Irish hospital patients indicated that dance is one of the 
most popular leisure activities in the year prior to hospitalisation.19 Irish 
social dance is both an art and form of exercise encompassing partnered 
multidirectional movements, weight shifting and single leg stepping. 
Research identified that regular older social dancers had better balance, 
gait, cognition and physical functioning compared to aged matched 
controls. 20,21 A systematic review 22 found that various dance genres 
afforded positive effects for flexibility, strength, balance, cognitive 
ability and cardiovascular endurance. Moreover, small-scale RCTs 23–25 
have found that a variety of dance styles led to enhanced balance and 
gait speed in older adults; two of the biggest risk factors for falls among 
older people.26 In addition, social dancing can enhance a sense of 
youthfulness, promote psychological wellbeing and negate social 
isolation.27,28 
Research suggests that music therapy can enhance older adults so-
cial, cognitive and emotional wellbeing.29 Neuroimaging studies have 
demonstrated that music stimulates a large-scale bilateral network of 
temporal, frontal, parietal, cerebellar, and limbic/paralimbic brain re-
gions that are linked with perception of complex acoustic features, 
syntactic and semantic processing,30 attention and working memory,31 
motor and rhythm processing,32 and experiencing emotions and reward. 
33 Psychologically, music has an essential role in emotional 
self-regulation, communication, and social interaction during aging.34 
Common musical activities, such as singing to music, can support pos-
itive aging by increasing emotional well-being, maintaining compe-
tence, and decreasing social isolation.35 
Despite the associated benefits of both music and social dance, 
research examining the physical and emotional benefits of arts-based 
interventions such as Irish social dancing and singing in older adults 
recently discharged from hospital is lacking. Before a large-scale study 
can be conducted to examine the effectiveness of arts-based in-
terventions for older adults discharged from hospital, a pilot study was 
needed to determine the feasibility of the study design and each arts- 
based intervention. 
The aim of this early development study was to determine the 
feasibility and acceptability of the study design and arts-based in-
terventions (a modified dance and singing programme) for older adults 
recently discharged from hospital. Thus, this study did not aim to 
evaluate the effects of the intervention on health outcomes. 
The key research questions were:  
• Are community based adapted arts-based programmes feasible and 
safe for older adults recently discharged from hospital? 
• Are the outcomes measures, study procedures, and arts-based in-
terventions acceptable and feasible for older adults recently been 
discharged from hospital? 
2. Methods 
This study was reported in accordance with the guidelines for ‘Good 
Reporting of a Mixed Methods Study’ (GRAMMS).36 In line with Medical 
Research Council guidance, the study aimed to address uncertainties 
about feasibility and study procedures. Thus, the study was also guided 
by the CONSORT extension for feasibility trials checklist. Ethical 
approval for this project was obtained from the University Hospital’s 
Research and Ethics Committee (REC Ref 030/19). 
2.1. Study design 
This mixed methods study examined the feasibility of a randomised 
crossover study design, and used interviews to explore participants and 
key stakeholders opinions on the study processes. Mixed method 
research is useful during the development and feasibility stage of 
research as it enables the strengths and weaknesses of the study design 
and intervention to be identified and analysed from both qualitative and 
quantitative perspectives. 37 
2.2. Participants 
A transparent expert consultation (TEC) workshop 38 was held with 
health care practitioners with expertise in emergency care, pulmonary 
disease outreach and rehabilitation, early supported discharge, medical 
assessment unit care and elective orthopaedics to identify feasible 
recruitment strategies and suitable participant eligibility criteria. 
2.2.1. Inclusion criteria 
Community-dwelling adults aged 65 years and over; ≤6 weeks post 
discharge from a hospital setting and subjectively reporting reduced 
mobility at last hospital admission. To partake in the dance intervention, 
participants needed to be able to follow instructions and walk three 
metres with or without an assistive device to mobilise. 
2.2.2. Exclusion criteria 
Participants were excluded if they subjectively reported health 
problems that contraindicated participation in exercise, did not satisfy 
the requirements of the Physical Activity Readiness Questionnaire 
(PARQ+),39 had an acute stroke, unstable neurological diagnosis, 
admitted to hospital due to a cardiac event, flare-up of a chronic respi-
ratory condition or on oxygen therapy. These exclusion criteria ensured 
that eligible patients were safe to exercise without the use of heart or 
pulmonary monitors or a specific group of older adults who would not 
automatically receive community-based neurological, cardiac or pul-
monary rehabilitation following discharge from hospital. 
2.3. Sample size 
As the aim of this study was to examine the feasibility, acceptability 
and safety of novel adapted arts-based programmes in a vulnerable 
population, it was desirable to keep the sample size small. This allowed 
for close monitoring of the intervention as well as safety aspects of the 
study. In line with prior studies that examined the feasibility of an 
intervention in older individuals with physical health problems, we 
aimed to recruit ten individuals into each intervention group.40 
2.4. Recruitment 
Posters for the study were placed in several community areas 
including hospitals, general practitioner practices, day care centres, post 
offices, churches and pharmacies in two counties in the mid-west of 
Ireland. Home care organisations, and health care professionals working 
in the region were informed about the study and sent participant in-
formation sheets. Older adults were able to self-refer or consent to be 
referred to the study by a gatekeeper. Those who agreed to be contacted 
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the research team were provided with an overview of the research study 
and sent an information leaflet. All volunteers were initially screened for 
eligibility and subsequently to attend a baseline assessment. All those 
who were eligible and agreed to participate provided written informed 
consent and obtained their general practitioner approval prior to their 
involvement in the study. 
2.5. Quantitative methods 
Each centre was randomised, at a cluster level, to participate in 
either an adapted dance or singing programme followed by a four week 
washout and subsequent participation in the alternative intervention. 
Thus, all participants had the opportunity to participate in both in-
terventions. An objective of this crossover study was to evaluate the 
effect of a washout period on retention. The washout was incorporated 
into the study design to separate the two intervention periods to elimi-
nate any carry-over effects of the interventions.41 Washout durations 
vary in the literature.42 A four-week washout phase was deemed suffi-
ciently long to reduce any carryover effect. The duration of the inter-
vention, was deemed sufficient to determine feasibility and based on the 
Fig. 1. Graphical depiction of the trial design involving arts based complex interventions.77  
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minimum duration of an effective dance programme.43 An independent 
mediator who was otherwise uninvolved and blinded to the hypothesis 
of the study, was responsible for generating the random allocation 
sequence, informing participants in each centre of their allocation and 
maintaining an undisclosed record of each centres allocation. Fig. 1 il-
lustrates the intervention components, assessments performed at each 
time-point and flow of the study methodology. 
2.6. Outcome measures 
2.6.1. Primary outcomes 
Feasibility was assessed by quantifying:  
• Recruitment rates: this was assessed by reporting the recruitment 
rate as a percentage (number of people enrolled (numerator) over the 
number of people who expressed an interest in taking part 
(denominator).  
• If acceptable attrition rates (≤ 20 % per group)44 were achieved. 
Retention, reported as the percentage of individuals, who after 
enrolment, completed the intervention and follow-up assessments 
were documented.  
• Safety was assessed through self-report of adverse events that (1) 
happened during or after completion of the programmes (falling 
during adapted dance programme, pain, excessive fatigue) or (2) 
were unrelated to the intervention (for example, falling during the 
intervention period). Participants were asked to complete a weekly 
falls log. Participants or a nominated family member or carer 
received a weekly reminder to fill up the log.  
• Adherence was measured as attendance at the sessions and was 
considered successful if ≥70 % of participants attended the 
sessions.17  
• Participant satisfaction and feedback on their experience of both 
dance and music was appraised using the exit interviews.  
• Hospital re-admission rates: The number of participants re-admitted 
to hospital during the study. 
2.6.2. Secondary Outcomes 
All outcome measures used were used in previous studies with older 
adults and have undergone psychometric testing.  
• Mood: NIH toolbox Loneliness questionnaire 45  
• Cognition: Trail making test 46  
• Quality of life: EuroQol EQ-5D-3 L47  
• Grip strength: Hand-held dynamometer 48  
• Falls risk and mobility: Timed-up-and-go-test49  
• Dual task ability: Walk while talk test 50  
• Physical function: The short physical performance battery 51  
• Fear of falling: Fear of falling self-report 52  
• Balance: Step test section from Berg balance scale53 
2.7. Qualitative methods 
Interviews were conducted with five participants within four weeks 
after completion of their final class (4 females and 1 male) and eight key 
stakeholders (6 females and 2 males that comprised of 2 General Prac-
titioners, 2 Dance Teachers, 1 Music Therapist, 2 Physiotherapists and 1 
Day Care Manager) to explore opinions on feasibility and acceptability 
of the study design and dance and music interventions delivered. In-
terviews were audio recorded and transcribed verbatim. 
2.8. Arts-based interventions 
The adapted evidence-based social dance or singing sessions were 
one hour long and took place once a week, in a venue with suitable 
access for participants. The pace of the sessions was modified to suit the 
participants’ capabilities, hence, frequent rests and questions were 
encouraged. Participants were asked to inform the facilitator or research 
team of any adverse effects. Table 1 outlines the main structure of the 
arts-based interventions. Participants were encouraged to incorporate 
an adapted home-based dance or music programme into their daily 
routine outside of the structured classes. Table 1 provides additional 
details about the two programmes. 
2.9. Data analysis 
The aim of this developmental study was to identify the eligibility 
criteria, design suitable arts-based interventions, and determine the 
feasibility and acceptability of the study design and interventions. 
Therefore, hypothesis testing or evaluation of outcomes through a pre 
post-test analysis was not appropriate.54 Descriptive statistics were used 
to describe the demographic characteristics of the sample and to present 
data from the secondary outcome measures. As the sample size was 
smaller than anticipated, the results for the entire group have been 
presented together, and not by cluster. For the feasibility outcomes, 
recruitment rate, retention rate and attrition rate were expressed as 
percentages. The interview data was transcribed electronically. A team 
of five reviewers (JS, AC, ONB, EO’H and MS) were involved in reading 
the transcripts independently following a series of discussions to syn-
thesize the data using thematic analysis.55,56 Data pertinent to the 
research question was coded initially. The coded data was then read and 
responses across transcripts were compared and collated into a 
mind-map in order to form themes.55 The transcripts were re-read to 
ensure all relevant data was extracted. Once the reviewers formed their 
themes, they met to discuss, collate and synthesize the data into a 
mind-map. The themes were checked for repetition and composition and 
final themes were identified. 56 Table 2 provides a tabular summary of 
Table 1 
Structure of the dance classes and music therapy sessions.  
Structure of the dance classes Structure of the singing group with 
musical instruments 
Warm-up 
Seated and standing spinal and upper 
and lower body movements 
Warm-up 
Upper body movements, warming up 
face muscles, humming and vocal 
warm-ups. 
Main body 
Dances were taught at a suitable pace. 
Participants were offered the 
opportunity to select the genres, 
including traditional tune, ballads, 
classical recordings and pop music. 
Examples include Military Two step, 
Gay Gordons, St. Bernard Waltz 
Each dance was broken down into 
simple parts. All movements were 
walked at first, then slow paced music 
was added. Tempo of the music was 
increased in line with the participants’ 
abilities. Participants also sang along to 
the music 
Main body 
Welcome song: a regular song used to 
welcome the group. 
Choosing songs from the songbook: 
participants chose songs from the 
songbook. 
Discussion time: free flowing section 
for participants between songs to 
converse about the songs, memories or 
feelings evoked during the session. 
Goodbye song: a regular song to say 
goodbye and welcome everyone back 
next week. 
Home exercise program 
Seated and supported functional 
exercises were also given to the 
participants, who were asked to perform 
the exercises to music and completion of 
the program was monitored using a 
daily log 
Home based program 
Participants were asked to sing songs 
they liked and record them in a written 
diary and listen to music for relaxation 
for ten minutes each day 
Tea, coffee, biscuits and social time 
The classes were taught by an 
experienced dance teacher. A Chartered 
Physiotherapist was present also to 
guide the sessions 
Tea, coffee, biscuits and social time 
The program was designed and 
facilitated by a professional music 
therapist using an evidence-based 
approach 
** For both programs, several design elements were essential to their effective 
delivery including trained music/dance professionals, consistent class location 
and therapist each week, venue with ease of access and a prepared class struc-
ture applicable to the population. 
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the main study aims, outcomes and analysis performed.57 
3. Results 
The baseline characteristics of ten participants who consented to 
take part are presented in Table 3. Participants were admitted to hos-
pital for a number of reasons including respite, hip and knee re-
placements, abdominal pain, malnutrition, a fall and diabetes 
(hyperglycaemia). Nine participants had past dance experience, and 
four participants had past music experience. 
3.1. Recruitment 
Recruitment was challenging. Although a number of recruitment 
locations were targeted, potential participants were only identified from 
six locations. Identifying health care workers interested in facilitating 
recruitment was problematic. Of those that were interested, some were 
not involved in the care of suitable candidates for the study. Forty-two 
potential participants were identified during recruitment. Twenty- 
three declined to be contacted by the research team; reasons provided 
were lack of interest in the interventions or taking part in a research 
study, being away during the interventions or not feeling well enough to 
participate. Of the 19 volunteers contacted by the research team, ten 
participated in the study. The majority of individuals who agreed to 
participate were from a hospital setting via a health care professional on 
site. Therefore, the recruitment rate was 53 % over five months. Fig. 2 
illustrates the flow of participants through the study and the reasons for 
not participating in the study. 
3.2. Attrition 
The attrition rate for the study period from enrolment was 58 %. Two 
people who agreed to participate in the study dropped out prior to the 
start of the intervention, one due to readmission to hospital and the 
other due to a death of a family member. Three people dropped out 
during the four-week wash-out period (one felt their pre-hospital base-
line function has returned and two due to lack of interest in participating 
in dance classes). One participant dropped out during the music inter-
vention, as she was admitted to respite following an unrelated injurious 
fall in the community. One person dropped out during the dance inter-
vention due re-admission to hospital with an infection. 
3.3. Intervention adherence 
The retention rate over the study period was 42 %, with four in-
dividuals completing both the four-week music and dance interventions. 
Attendance at the music sessions was 89 % with centre two having 100 
% adherence. The overall attendance rate for the dance interventions 
was 71 % with a 100 % adherence rate at five of the eight sessions. 
Reasons for missing the sessions included prior engagement, hospital re- 
admission, flu and lack of interest in continuing to participate in the 
study. Adherence to the home programmes was poor. Only three par-
ticipants handed back diaries. One participant reported full adherence to 
the home programme. Reasons for lack of compliance included 
“preferred the class structure and forgetting”. 
3.4. Safety 
There were no adverse effects reported due to the music or dance 
intervention. During the study period, some participants experienced 
Table 2 
Key Study Objectives, Outcomes and Analysis Plans.  
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Table 3 
Baseline Characteristics.  
N = 10 Result 
Participant Age (years) 80+/-7.69a 
Gender (female: male) 7:3 (70 % female) 
Time Since Discharge until 
Assessment (days) 
23.9+/-11.80a 
Number of medications currently 
taking 
7.60+/-4.65a 
Number of participants with falls 
in the previous 12 months 
50 % 
Length of hospital admission 
(days) ᵇ 
14+/-51 (5,56)b 
Length of time since hospital 
discharge (days) 
14+/- (5,56) b 
Number of people that live with 
the participantᵇ 
0.5+/-4 (0,4)b Five of the ten participants lived 
alone 
Mobility 
Independent (n = 6), 
Walking stick (n = 1), 
Four-wheeled rollator (n = 1), 
Zimmer frame (n = 1) 
Wheelchair for longer distances (n = 1) 
Participant’s comorbidities 
Osteoarthritis, hypertension, high cholesterol, 
depression, panic attacks, diabetes, aortic valve 
incompetence, Lewey body dementia, 
hypothyroidism, Parkinsonism, fluid retention, 
COPD, osteoporosis*  
* None of these comorbidities contraindicated participation in exercise. 
a - Mean+/-standard deviation. 
b - Median+/-interquartile range (minimum and maximum values); % - Per-
centage; Gender- Ratio. 
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changes to their health status, which were unrelated to the in-
terventions. In centre one, one individual had an unrelated injurious fall 
in the community and dropped out due to admission for respite. Another 
individual dropped out as they were readmitted to hospital with an 
infection. Another participant had a slip at home but maintained balance 
and was not injured. In centre two, one participant had an unrelated 
non-injurious fall at home and a concurrent chest infection during the 
music therapy intervention, however this participant continued with the 
music therapy intervention. 
3.5. Secondary outcome measures 
Participants had no difficulties understanding any of the question-
naires. Most required reading glasses and some participants asked for 
the questions to the read aloud, however, no assistance with answer 
generation was given. The questionnaires did not cause fatigue or 
require a large time commitment. Table 4 provides a descriptive sum-
mary of the results for the secondary outcome measures. 
3.6. Participant interviews 
Interviews were conducted with participants and lasted a minimum 
2.10 and maximum 23.28 minutes. The synthesis of the interviews 
revealed three themes (1) Pleasure and Nostalgia, (2) Anticipation and 
Social inclusion, and (3) Health Benefits: Physical and Emotional 
Wellbeing. 
Pleasure and Nostalgia: Participants agreed that exercise is better 
when it is fun “exercise is just exercise but you like the little bit of fun and 
you have a laugh” (Maria). They felt enjoyment encouraged participa-
tion, which facilitated a sense of wellbeing. Others noted a sense of 
nostalgia evoked following participation in the arts-based interventions. 
Some reminisced fondly about past experiences which were re- 
Fig. 2. Flow Recruitment Process.  
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awakened and rekindled during the intervention. Former dancing days 
came to the fore “it’s going back, bringing back memories to us, I think it is 
lovely’’ (Joan). This was echoed in another statement noting “I was a 
great dancer in my day. Oh I loved it!’’(Joan). No participant described the 
sessions as too challenging or wanted any aspect of the programme 
changed. 
Anticipation and Social Inclusion: Several participants expressed a 
desire to take an active role in their own healing process, take agency in 
their own recovery and to socialize with others. 
“it’s great and you get to meet people and mix with others” (Maria), and 
“I look forward to coming back, look forward to getting up in the morning, 
putting on my clothes in order” (Joan). They felt the social aspect of the 
sessions encouraged retention “I would come back. I feel it’s good for me” 
(Aine). It was particularly important for this cohort to reintegrate so-
cially following a period of hospitalisation “Ah it was brilliant because it 
got you out of the house and gone away for a while instead of just sitting, 
looking at the four walls…’’ (Maria). 
Health benefits: Physical and Emotional Well-being: Participants 
described both physical and psychological health benefits from partici-
pating in the sessions. One participant proclaimed joyfully “I have 
improved, I have improved!” (Joan). They experienced a sense of 
enhanced emotional wellbeing after the sessions “you feel better when you 
go home” (Aine). The sessions enhanced confidence “I have more confi-
dence now” (Maria). Participants acknowledged the effects of inactivity 
“if you sit at home all day, you’re going to fall away” (Peter). The dance 
intervention facilitated a functional recovery “it helped me get back up to 
speed, you know, back to before I was sick”, “I’m back walking more” 
(Breda). 
3.7. Stakeholder interviews 
Interviews with stakeholders took a minimum of 9.36 and maximum 
of 25.27 minutes. 
Thematic analysis of interviews with eight key stakeholders identi-
fied three interconnected themes: (1) Enjoying the Arts (2) Interpersonal 
Relationships and (3) Supports and Scaffolds. 
Enjoying the Arts: Stakeholders agreed that music and dance ses-
sions can benefit older people following discharge from hospital in 
multiple ways. Key benefits related to creative expression and forming 
new relationships. Sessions should be fun with ample time for 
conversation, “The process is all about the enjoyment and the energy in the 
room” (Stakeholder 7). Stakeholders felt that the artistic and social ele-
ments of the intervention, may be more enjoyable than other exercise 
programmes. Stakeholders discussed music and dance as catalysts for 
storytelling and reflection, “The music is almost opening up avenues for 
people to share experiences” (Stakeholder 4). 
Interpersonal Relationships: Stakeholders frequently referred to 
interpersonal relationships as driving forces behind the success of music 
and dance interventions for older populations. There were multiple 
layers to the significant relationships in this study. The bond between 
participants can contribute to the long-term sustainability of pro-
grammes for older adults. Peer leadership within the group was sug-
gested to encourage sustainability “…I think is very important to help the 
group feel sort of ownership over an activity; responsibility for it” (Stake-
holder 5). The importance of the instructor-participant relationship was 
emphasised, which is most likely to develop if the class is taught by the 
same instructor each week. Stakeholders explained that participation in 
group arts-based sessions can help to combat social isolation by creating 
a sense of belonging and group identity, “the emotional side is these 
friendships that have formed…. after dance class, they all go out for tea” 
(Stakeholder 2). 
Supports and Scaffolds: Stakeholders described supports necessary 
for participants and healthcare professionals involved in social pre-
scription. Location and transport were identified as potential barriers to 
participation, particularly for participants in rural areas, “I think patients 
would be more inclined to sign up, based on it just being easier to access for 
them” (Stakeholder 8). Support was also required for healthcare pro-
fessionals involved in recruiting and referring participants to the study. 
It was noted that healthcare professionals are often busy and inundated 
with outside information, which complicates the referral process, “a lot 
of them [generalpractitioners (GPs)] are just trying to firefight and do the job 
of, is this patient safe to go home?’’(Stakeholder 4). Stakeholders suggested 
simplifying the inclusion criteria, as well as providing GPs with physical 
reminder cards to streamline the referral process. This was a challenge 
as the participants were an incident cohort of participants with unique 
circumstances and needs with no previous connection to each other. ‘’ 
……you’re asking a busy GP to engage with something not only where the 
inclusion, exclusions are relatively complicated, but then it’s also an incident 
cohort.’’ (Stakeholder 4). 
Table 4 
Description of the Results for the Secondary Outcome Measures.  
Intervention Music Dance 








NIH loneliness questionnaire 11 +/− 10 (5,15) 9.5 +/− 11 (5,16) 7 +/− 7 (5,15) 5 +/− 8 (5,13) 
Trail making test 381 +/− 721 (131,852) 406 +/− 546 (119,665) 437 +/− 565 (128,693) 352 +/− 617 (102,719) 
EuroQol EQ-5D-3L: Total Score 14.5 +/− 12.5 (7,19.5) 16 +/− 9.2 (9.8, 19) 11 +/− (7,18) 5 +/− 8 (5,13) 
Grip strength 16 +/− 21.4 (8.6,30) 15.2 +/− 32.3 (9.7,42) 14.2 +/− 14 (11,25) 14.7 +/− (10.7,26.1) 
Timed Up and Go Test (seconds) 16 +/− 139 (7,146) 25 +/− 409 (10,419) 26 +/− 409 (10,419) 21 +/− 71 (11,82) 
Walk while talk test 
(seconds) 
25 +/− 230 (8,238) 24 +/− 365 (6,371) 19 +/− 406 (10,416) 18 +/− 91 (10,101) 
Short performance physical battery test 6 +/− 9 (1,10) 5 +/− 8(2,10) 7 +/− 7 (3,10) 9 +/− 6 (4,10) 
Fear of Falling Questionnaire Not afraid 33.3% 
Somewhat afraid 44.4% 
Fairly afraid 22.2% 
Very afraid 0% 
Not afraid 37.5% 
Somewhat afraid 50% 
Fairly afraid 12.5% 
Very afraid 0% 
Not afraid 57.1% 
Somewhat afraid 14.3% 
Fairly afraid 14.3% 
Very afraid 14.3% 
Not afraid 40% 
Somewhat afraid 20% 
Fairly afraid 20% 
Very afraid 20% 
Berg balance step test 0 = 0% 
1 = 44.4% 
2 = 11.1% 
3 = 0% 
4 = 44.4% 
0 = 25% 
1 = 25% 
2 = 0% 
3 = 0% 
4 = 50% 
0 =0% 
1 = 42.9% 
2 = 14.3% 
3 = 14.3% 
4 = 28.6% 
0 =20% 
1 = 20% 
2 = 0%% 
3 = 0% 
4 = 60% 
Median+/− interquartile range (minimum, maximum values); NIH loneliness questionnaire: 5= “never feeling alone”, 25= “always feeling alone”; Trial making test – 
Minutes.seconds; EuroQol EQ-5D-3L: Total Score -0= worst health related quality of life, 20= best health related quality of life; Grip Strength - kg; Short performance 
physical battery: 0= low physical performance of balance, gait speed and strength 16= high physical performance of balance, gait speed and strength; Berg balance 
step test – 0= “Needs assistance to keep from falling/unable to try”, 1= “Able to complete >2 steps, needs minimal assistance”, 2= “Able to complete 4 steps without 
aid, with supervision”, 3= “Able to stand independently and complete 8 steps in >20 seconds”, 4= “Able to stand independently and complete 8 steps in <20 seconds”. 
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4. Discussion 
This study found that arts-based interventions have the potential to 
foster enjoyment, interpersonal relationships and social inclusion. Bar-
riers that can impede the successful delivery of these interventions were 
identified and alternative strategies to enhance feasibility are suggested. 
Like previous studies,58–60 this study found participants enjoyed the 
arts-based interventions. Although participants would have preferred a 
larger group size, they indicated that involvement provided a sense of 
purpose and anticipation. This finding is important as many older adults 
report feelings of loneliness and social isolation following discharge 
from hospital. 61 Loneliness and social isolation are risk factors for poor 
health outcomes and loneliness is linked to functional decline and pre-
mature mortality.62 Participants stated that the content suited their age 
and physical abilities. The songs and personalised music choices initi-
ated conversation and storytelling about earlier life experiences. These 
conversations helped to deepen the social connections between those in 
the room. Arts-based activities can serve as a forum for social connect-
edness, self-expression and safe reminiscence. 60,63,64 
Attendance at sessions met the feasibility criteria of 70 %, with 
attendance rates higher for the music programme. The findings are 
similar to rates identified by research on community-based exercise 
programmes. 17 The attrition rate did not meet our feasibility criteria. 
The majority of dropouts were due to reasons outside the control of the 
study and reported in similar studies.9,65 The wash-out period may have 
negatively affected the retention rate of this study as it acted as a 
disconnect between the researchers and participants and resulted in a 
longer study length.66 The timing of the delivery of this intervention 
may also have been a mitigating factor. The study took place between 
May and September, which impacted on participants’ summer holidays 
and engagements with family members. 
Novel methods involving a collaboration between health care pro-
fessionals and dance personnel were used to design a safe adapted dance 
programme suitable for this cohort. The results indicate that the dance 
programme was safe as no adverse events occurred during the sessions 
and participants reported the intensity of exercise matched their phys-
ical ability level. It is essential to consider the health status and func-
tional capacity of participants referred to such programmes and close 
monitoring is recommended to ensure safety. Experience teaching older 
adults, a knowledge of dance biomechanics and an ability to simplify 
dance movements to match dancers’ abilities are required for safety and 
preservation of the core dance content. Similar approaches have suc-
cessfully been used to deliver dance classes in the community for older 
adults and those with Parkinson’s disease 67 and suggests that dance 
classes can be successful implemented when suitably skilled and expe-
rienced dance teachers and healthcare practitioners collaborate effec-
tively with one another. 
Healthy volunteers who were cognisant of balance limitations to 
partner each participant were included at the dance classes. Intergen-
erational dance partners may be another option to create greater cohe-
sion at the class and motivate participation.17 Intergenerational dance 
programmes have been successfully implemented and offer physical 
activity for all involved. They build social bonds between generations, 
allow individuals to learn more about the life experiences from a 
different generation 68 and improve attitudes toward older people. 69 
Recruitment and retention of participants in this study was chal-
lenging and lower than reported in previous exercise-based studies.65,70 
The difficulties recruiting older adults into research have been exten-
sively discussed in the literature.65,71,72 In this study, potential referrers 
were approached when recruitment could begin. However, authors9 
recommend building a strong relationship with referrers prior to the 
start of the study to facilitate recruitment. Additionally, many older 
adults refuse to participate in research when they feel too unwell to 
participate, do not know the personnel running the trial or are impeded 
by social barriers such as transport.71,73 In this study, participants were a 
vulnerable cohort with no previous social connection to each other, 
transport was provided for participants to overcome travel difficulties 
and regular contact and feedback on participant satisfaction was sought. 
Low motivation as well as fear of injury are known barriers to exercise 
following a hospital stay15 and may negatively affect older adults’ 
willingness to participate in the unconventional rehabilitation option 
offered in this study. To facilitate recruitment in future studies, dance 
and music therapy could be incorporated into rehabilitation prior to 
discharge from hospital to allow participants to experience arts-based 
sessions and reduce fear of participation. Low recruitment rates may 
also be explained by the research team’s over-estimation of the number 
of patients that would meet the inclusion criteria. Over-estimating the 
number of potentially eligible patients has been documented in other 
intervention-based pilot trials in those with physical health problems 
74,75 and suggests that broader inclusion criteria may be needed and 
could result in a better recruitment rate and greater representation of 
older people discharged from hospital. However, the decision to do this 
may alter the aim of the study and requires careful consideration before 
future implementation. 
The findings of this study can be considered within the theoretical 
lens of complex adaptive systems using the Multi-level Leisure Mecha-
nisms Framework.76 This theoretical framework integrates principles 
drawn from theories such as programme theory, ecological theory, and 
systems theory. The success of this cross-disciplinary, community-based 
arts programme was dependent on micro, meso and macro level mod-
erators which had an impact the health and wellness of the participants 
by influencing psychosocial, biological, and behavioural processes to 
varying degrees. By using a theoretical framework such as the 
Multi-level Leisure Mechanisms Framework an effective arts-based 
programme can be designed to holistically target the relevant aspects 
of health for older people within a community setting. 
5. Conclusion 
This study provides an important precursor to inform future feasi-
bility and pilot studies in this area, prior to advancing to a trial to 
explore effectiveness of arts-based programmes for older adults dis-
charged from hospital. It is recommended that researchers engage with 
referrers, patient organisations and participant advocates in the devel-
opment stage prior to initiating the study. Broadening the inclusion 
criteria may increase the number of eligible candidates and inclusively 
represent this population better. The adapted arts-based programmes 
were acceptable and safe for participants. It is recommended that evi-
dence based longer duration programmes be designed to achieve an 
optimal exercise prescription when evaluating effectiveness of the 
intervention on outcomes such as balance, strength and function. This 
study identified the outcome measures used were acceptable and 
feasible for this group of participants and did not lead to fatigue or 
excessive assessment time. Running a supportive and tailored inter-
vention in tandem with an existing community-based dance class may 
optimise familiarity, sustainability and cater to the needs and abilities of 
all participants. 
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29 Särkämö T, Tervaniemi M, Laitinen S, et al. Cognitive, emotional, and social benefits 
of regular musical activities in early dementia: Randomized controlled study. 
Gerontologist. 2014;54(4):634–650. 
30 Koelsch S, Siebel WA. Towards a neural basis of music perception. Trends Cogn Sci. 
2005;9(12):578–584. 
31 Janata P, Tillmann B, Bharucha JJ. Listening to polyphonic music recruits domain- 
general attention and working memory circuits. Cogn Affect Behav Neurosci. 2002;2 
(2):121–140. 
32 Zatorre RJ, Chen JL, Penhune VB. When the brain plays music: Auditory–Motor 
interactions in music perception and production. Nat Rev Neurosci. 2007;8(7):547. 
33 Koelsch S. Towards a neural basis of music-evoked emotions. Trends Cogn Sci. 2010; 
14(3):131–137. 
34 Juslin PN, Sloboda J. Handbook of music and emotion: Theory, research, applications. 
Oxford University Press; 2011. 
35 Hays T, Minichiello V. The meaning of music in the lives of older people: A 
qualitative study. Psychol Music. 2005;33(4):437–451. 
36 O’Cathain A, Murphy E, Nicholl J. The quality of mixed methods studies in health 
services research. J Health Serv Res Policy. 2008;13(2):92–98. 
37 Tariq S, Woodman J. Using mixed methods in health research. JRSM Short Rep. 2013; 
4(6), 2042533313479197. 
38 Higginson IJ, Evans CJ, Grande G, et al. Evaluating complex interventions in End of 
Life Care: The MORECare Statement on good practice generated by a synthesis of 
transparent expert consultations and systematic reviews. BMC Med. 2013;11(1):111. 
39 Warburton DERJ VK, Bredin SSD, Gledhill N. The physical activity readiness 
questionnaire for everyone (PAR-Q+) and electronic physical activity readiness 
medical examination (ePARmed-X+). Health Fitness J Canada. 2011;4:14. 
40 Shanahan J, Morris ME, Bhriain ON, Volpe D, Richardson M, Clifford AM. Is Irish set 
dancing feasible for people with Parkinson’s disease in Ireland? Complement Ther Clin 
Pract. 2015;21(1):47–51. 
41 Evans SR. Clinical trial structures. J Exp Stroke Transl Med. 2010;3(1):8–18. 
42 Mills EJ, Chan AW, Wu P, Vail A, Guyatt GH, Altman DG. Design, analysis, and 
presentation of crossover trials. Trials. 2009;10:27. 
43 Areeudomwong P, Saysalum S, Phuttanurattana N, Sripoom P, Buttagat V, 
Keawduangdee P. Balance and functional fitness benefits of a Thai boxing dance 
program among community-dwelling older adults at risk of falling: A randomized 
controlled study. Arch Gerontol Geriatr. 2019;83:231–238. 
44 Shanahan J, Morris ME, Bhriain ON, Volpe D, Lynch T, Clifford AM. Dancing for 
Parkinson disease: A randomised trial of Irish set dancing compared with usual care. 
Arch Phys Med Rehabil. 2017;98(9):1744–1751. 
45 Salsman JM, Butt Z, Pilkonis PA, et al. Emotion assessment using the NIH toolbox. 
Neurology. 2013;80(11 Supplement 3):S76–S86. 
46 Tombaugh TN. Trail making Test A and B: Normative data stratified by age and 
education. Arch Clin Neuropsychol. 2004;19(2):203–214. 
47 Janssen MF, Birnie E, Haagsma JA, Bonsel GJ. Comparing the standard EQ-5D three- 
level system with a five-level version. Value Health. 2008;11(2):275–284. 
48 Abizanda P, Navarro JL, García-Tomás MI, López-Jiménez E, Martínez-Sánchez E, 
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